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(57)Abstract: 

PROBLEM TO BE SOLVED: To make a track width narrower and to 
improve an overwrite characteristic by allowing an upper magnetic pole to 
have an equal width from the first side of a recording gap side to at least a 
position where is separated by a prescribed distance from the first side and 
allowing the second end of a side opposite to the recording gap to have a 
width wider than that of a first end. 

SOLUTION: The lower end of an upper magnetic pole 32 is opposed to the 
upper end of the projecting part 30a of a lower magnetic pole 30 with a 
recording gap 31 and the projecting part 30a has a width WP2A and the 
upper magnetic pole 32 also has a width equal to this width WP2A from the 
lower end of the pole to a position being a prescribed distance Ls and the 
width of the pole 32 becomes gradually larger in curved line shapes from 
this position and becomes a width WP2B at the upper end of the pole. When 
the length Ls of the equal width part is set to be Ls>1 .0 urn, since the 
effective track width of a magnetic head is not broad and the width of the 
inlet side of a magnetic flux becomes wider and the width of the outlet side 
of the flux becomes narrower, a satisfactory overwrite characteristic can 
be maintained and at the same time, the narrowing of the track width is 
made possible. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim 1] It is the thin film magnetic head characterized by being the thin film magnetic head equipped with the recording head 
section containing the lower magnetic pole and up magnetic pole which counter mutually through a record gap, and for said up 
magnetic pole having width of face equal to predetermined distance detached building ****** at least from the 1st edge by the 
side of said record gap, and having width of face with the 2nd edge of the opposite side of this record gap larger than the width 
of face of said 1 st edge. 

[Claim 2] The width of face of said up magnetic pole is the thin film magnetic head according to claim 1 characterized by 
changing almost continuously from said predetermined distance detached building ****** to said 2nd edge. 
[Claim 3] The thin film magnetic head according to claim 1 or 2 to which the edge by the side of said record gap of said lower 
magnetic pole is characterized by having projected to convex in the part which counters said up magnetic pole, and this lobe 
having width of face equal to the width of face of said 1 st edge. 

[Claim 4] The thin film magnetic head according to claim 1 or 2 characterized by forming evenly the edge by the side of said 
record gap of said lower magnetic pole including the part which counters said up magnetic pole. 

[Claim 5] The thin film magnetic head given in any 1 term of claims 1-4 characterized by said predetermined distance being 1 
micrometer. 

[Claim 6] The thin film magnetic head given in any 1 term of claims 1-5 characterized by carrying out laminating formation of the 
reproducing-head section equipped with the magneto-resistive effect component in one with said recording head section. 
[Claim 7] It is the manufacture approach of the thin film magnetic head which forms an up magnetic pole while carrying out the 
laminating of the layer for record gaps and forming a coil on the layer for these record gaps, after carrying out the laminating of 
the layer for lower magnetic poles. The manufacture approach of the thin film magnetic head characterized by forming in the 
configuration which has width of face equal to predetermined distance detached building ****** at least for said up magnetic 
pole from the 1st edge by the side of said record gap, and has width of face with the 2nd edge of the opposite side of this record 
gap larger than the width of face of said 1 st edge. 

[Claim 8] The manufacture approach according to claim 7 characterized by forming said up magnetic pole so that the width of 
face may change almost continuously from said predetermined distance detached building ****** to said 2nd edge. 
[Claim 9] The manufacture approach according to claim 7 or 8 characterized by setting said predetermined distance to 1 
micrometer. 

[Claim 10] The manufacture approach given in any 1 term of claims 7-9 characterized by controlling and forming the exposure 
conditions of a resist [ in / for the configuration of said up magnetic pole / the frame galvanizing method ]. 
[Claim 11] The manufacture approach according to claim 10 that said exposure conditions are characterized by being the focal 
location of exposure, or the numerical aperture of exposure optical system. 

[Claim 12] The manufacture approach given in any 1 term of claims 7-11 characterized by carrying out dry etching of the layer 
for these lower magnetic poles by using this up magnetic pole as a mask so that the edge by the side of said record gap of said 
lower magnetic pole may have projected to convex in the part which counters said up magnetic pole and may serve as a 
configuration in which this lobe has width of face equal to the width of face of said 1 st edge. 

[Claim 13] The manufacture approach given in any 1 term of claims 7-12 characterized by forming this magneto-resistive effect 
component after carrying out the laminating of the layer for the 1 st shielding and carrying out the laminating of the layer for 
magneto-resistive effect components through the layer for shielding gaps on the layer for this 1st shielding on a substrate front 
face, and subsequently to this magneto-resistive effect component top carrying out the laminating of the layer for said lower 
magnetic poles through the layer for shielding gaps. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3;In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention], 
[0001] ... , 

[Field of the Invention] This invention relates to the thin film magnetic head which has the inductive recording head section for 
performing magnetic recording to magnetic media, such as a hard disk and a floppy, disk, anoV its manufacture approach. . 

[0002] , : \ .': • ; . 

[Description of the Prior Art] The tip exposed to ABS (surfacing side) has countered mutually through a record gap, and the 
inductive recording head section mainly consists of two magnetic poles which touch mutually as York in a posterior part, and a 
coil currently wound around the perimeter in the York. 

[0003] Drawing 1 and drawing 2 are the sectional views showing the outline structure seen from the ABS side of the magnetic - 
pole in the conventional inductive recording head. 

[0004] In drawing 1 . in 10, a lower magnetic pole and 1 1 show a record gap, and 12 shows the up magnetic pole, respectively. In 
this inductive recording head, it is formed so that the width of face WP 2 of the up magnetic pole 12 may become the same also 
in that opposite side also in a record gap side. h 

[0005] Since resistance produces the inductive recording head which has the up magnetic pole 12 of such a configuration in the 
inflow of the magnetic flux to a magnetic pole, an over-writing property will become comparatively low. 

[0006] The inductive recording head equipped with the up magnetic poie of a configuration as shown in drawing 2 as structure of 
improving such un-arranging exists. In this drawing, in 20, a lower magnetic pole and 21 show a record gap, and 22 shows the up ^ 
magnetic pole, respectively. WP2 of the up magnetic pole 22 is becoming large gradually toward a record gap side to that 
opposite side, and since the inflow side of magnetic flux becomes large by this, this head can raise an over-writing property. 
[0007] 

[Problem(s) to be Solved by trie Invention] However, according to the conventional inductive recording head shown in drawjng.2 , 
the problem that the effective width of recording track for record will spread inevitably arises. Since it is required that the width 
of recording track of the magnetic head should be made narrower especially in connection with, the densrfication of magnetic 
recording in recent years, such effective truck broadening is a big problem. . , . : J 

[0008] Therefore, the purpose of this invention is to offer the thin film magnetic, head which can attain both improvement in the, 
formation of the ** width of recording track, and an over-writing property to coincidence, and, its manufacture approach. 
[0009] , - 

[Means for Solving the Problem] According to this invention, it is the thin. film magnetic ;head equipped with the recording head 
section containing the lower magnetic pole and up magnetic pole which counter mutually through a record gap, and the thin film ;> 
magnetic head in which an up magnetic pole has width of face equal to predetermined distance detached building ****** at least . 
from the 1st edge by the side of a record gap, and the 2nd edge of the opposite side of a record gap has width of face larger ^ 
than the width of face of the 1 st edge is offered. 

[0010] Since the 2nd edge of the opposite side of a record gap serves as a configuration which has width efface larger than the, 
width of face of the .1 st edge by the side of a record gap as a configuration which the upj magnetic pole looked at from ABS, the 
width of face of the entrance side of magnetic flux will become large, and .the width of face olan outlet side will become narrow, . , 
and an over-writing property improves sharply. And since it has width ef face equal to predetermined distance detached building , 
****** at least from the 1st edge by the side of a record gap, un-arranging [ for which, the effective width of recording .track of 
the magnetic head spreads ] is lost 

[001 1] As for the width of face of an up magnetic pole, it is desirable to change, almost continuously from predetermined distance , 
detached building****** to the -2nd edge. .s/v • 

[001 2] As a configuration seen from ABS. the edge by the side of the record gap of a lower magnetic pole has projected to , ., . 
convex in the part which counters an up magnetic pole, and it is also desirable that this lobe has width ef face equal to the. width ^ 
of face of the 1 st edge. 

[0013] h is also desirable that the edge by the side of the record gap of a lower magnetic pole is evenly formed as a seen 
configuration including the part which counters an up magnetic pole from ABS. 
[0014] It is desirable that predetermined distance is 1 micrometer. 

[0015] It is also desirable that laminating formation of the reproducing-head section equipped with the magneto-resistive effect 
(MR) component is carried out in one with the recording head section. 

[0016] After carrying out the laminating of the layer further for lower magnetic poles according to this invention, the laminating of 
the layer for record gaps is carried out. It is the manufacture approach of the thin film magnetic head which forms an up ; t 

magnetic pole while forming a coil on the layer for these record gaps. The manufacture approach of the thin film magnetic head 
formed in the configuration which has width of face equal to predetermined distance detached building ****** at least for an up . v 
magnetic pole from the 1st edge by the side of a record gap. and has width of face with the 2nd edge of the opposite side of a 
record gap larger than the width of face of the 1st edge is offered. 

[0017] It is desirable to form an up magnetic pole so that the width of face may change almost continuously from predetermined 

distance detached building ****** to the 2nd edge. 

[001 8] It is desirable to set predetermined distance to 1 micrometer. 

[001 9] It is also desirable to control and form the exposure conditions of a resist [ in / for the configuration of an up magnetic 
pole / the frame galvanizing method ]. The exposure condition may be the focal location of exposure, or the numerical aperture 
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of exposure optical system. 

EEl** i eS ^ ble ? OUt drV et ° hing ° f the layer for lower "»-"-*» poles by using an up magnetic pole as a mask 

an u^^fn ^ / reC ° rd ^ ° f 3 l0WCr magneti ° P ° ,e may have P ro J' ected to c °™>* intte part which counters 

anup magneto pole and may serve as a configuration in which this lobe has width of face equal to the width efface of the X? 

[0021] ft is also desirable to form MR component, after carrying out the laminating of the layer for the 1 st shieldine and carrvin* 
Lb^teTon\ ffc 0 / d ^ ^ "1 — ** ^ ^ gaPS °" *» layer ^^e ttSdTng 27". 

szs^^z^xg* *• ,am,nat,ng of the ,ayer for ,ower magnetic po,es *-* * 

[0022] 

ESJS^^^h 1 ^^ PraW , lng 3 is drawing showin 6 «««Wy the configuration seen from the ABS side about the 
inductjve recording head section in 1 operation gestalt of this invention - ■ 

[0023] In *is drawing, in 30. a lower magnetic pole and 31 show a record gap. and. as for an up magnetic pole and 30a 32 shows 
the convex lobe of the ower magnetic pole 30. respectively. The lower limit of the up magnetic jJbtoM haTwunWthe uooer 
hmrt of obe 30a of the lower magnetic pole 30 through the record gap 31. Lobe 30a is width-of4ce WPM. H S ^d the ud^ 
magnetic pole 32 is also the predetermined distance LS from that IbWer limit: ft is this width-of^ce'WP2A tta Lation 33 ft ; - 
has equal width of face. The width of face of the up magnetic pole 32 becomes large the shape of Srid^ES 

-tthat upper s ft has become. As a me're exempt SK^l^fe^ 
a- i u WP2B -1 Smicrometer. LG =0.3micrometer. LT =0.5micrometer. However. LG Record gap length arid LT ft 

iSSSS^&SSX 5T" LS ^ ^ " — -°-ace partial ,ie^i^; ; 

K ] t^ZtTTr iC "I' 8 iS ^ 6 l ? wer ; li,n / t of an "P ™gnetic Pole to the predetermined distance LS. as were shown ihdrawin_ 
to^^S.tS? t° WS ^.r *fn the configuration which becomes large the shape of a curve gradualvSa 

distance LS from that lower limit It has width of face equal to this width-of-face WP2A to location 43 Tne v^dth o ^fece of the 

uppTS Vht 4 b 2 ecom°e meS ° f 3 ^ ^ «* ^ 43 ' a " d «-*SJ^ 

Sf Swa^ ASST ^.'^"'hg *e manufacture approach of the thin film magnetic head in thW operation gestalt' 

of drawing? . and shows the sectional view seen the sectional view by the flat surface passing through the core of the tnjck^f 
I'-SSTJ?* ^ r pel5tive,y - In •***»«. this operation gestalt is thecase ^ot^L^^^ 

caZZ ^oJt in ^ V 7^' ,am '»^"efor^atio rt of th^ ihduotive recording head section and the MR repPodacing^fiead^oSbn is 

• [0 °? v-.r J?! Ia ^ inatin f in sulating layer 50 is carried out on the substrate by ceramic ingrediehts : such as AITiC which 

[0027] Subsequently, on it the laminating of the layer for lower shielding 51 is carried out and the laminating of the insulating 

^ NFe^C^^r^^^ ^T^ '^foHower shielding 51 fo^ms pr^^SS^S^ 
FeA.Si. NiFe, CoFe. CoFeN., FeN. FeZrN. FeTaN, CoZrNb. and CoZrTa. in about 100-5000nm thickness by the spatter or the 
galvanizing method the insulating layer 52 for shielding gaps - aluminum 203 and Si02 etc. - an SSS^SSSu ' 
preferably fomied in about 10-200nni thickness by a spatter etc - msuiaxing matenai is 

SnS^STT^'-*^ MR compon ? nt J 53 on an insula «"g 'ay^ 52 is formed, and* connects with the both ends of this MR 
~ 38 ~ a ' e t d ~ a conductor 54 « formed. Although the MR component 53 is good also as ' 
monolayer structure of the magnetic substance, it is desirable id consider as the multilayer structure which cartel out the 
laminating of a magnebc layer and me nonmagnetic layer by turns. As an ingredient of a magnetic li^ NiF^FeRn^ FeMn ' 
NiMn, Co, Fe and N.O N.FeCr. etc. are desirable, arid Ta. Cu. Ag-etc. are desirable as an fhJ^^iS^^^T 
monXer l£ T a,S ° 1 "T* Whi ° h Canried ' 6 * 'aminatihg of the mufti-unit as Zt£"J£l^^*6^ 
™<£&%£lvtZ?% 'aver s^uctures of NiFeRh/Ta/NiFe. NiFe/Cu/NiFe/FeMn. NiFe/CuYCo/F^' - ^ 
Z/ { , I C y Cu ' and Co/A «' lnto *>"e Urift. In the case of multilayer structure, as for espe'ciailiTthe thickness of a 

Z ™ • 7 er - f ' S ^ S ' rable t « Set S- 5 " 50 "" 1 10 1 - 25nm - and ' a,so 823 for *• thickness of a no^St^VSSi^ 

20 Sftl^to^^ ?- 5 " 50nm - ST* ? 6 nUmber ° f ^ ,amirtatihgs of a " abbv^menS: iStSZt ■ 
elmXinLTt 8 ^ f A r e f pe . c,a,ly *• thickness as the MR component 53 whole, it is desirable that it is ! 10- ^ 

60nm 5-1 OOnm. In order to carry out the laminating of the layer for MR components, a spatter, the galvanizing 'method '^re 
used, a ksad - as for especially the conductor 54. it is desirable to form 10-500nm of conductive i%^Z*^*^C^*< 
At Ta. Mo, and CoPt in about 50-300nm thickness by the spatter, the galvanizing method, etc 'Tf ^ " " « 
10029] subsequently, the MR component 53 and a lead - the laminating of the insulating layer 55 for shielding gaps is carried 'out 
on a conductor 54. this insulating layer 55 - aluminum 203 and Si02 etc. - it is' a- spatter etc iM^S^S^l^^^< 
materials is preferably formed in about 10-200nm thickness. : ™ is a spatter etc. and 5 500nm of insulating : 

;^ 3 2 PatteminKO ' a^hclassof MRreproducing-head section described above is carried out by the approach which used : ' 
together the general bft-off method, the milling method, or these which used me resist pattern, - * 

£Sm£Z75£^^ ™T ■? f ° r ' 6Wer magnetfc PO ' e 56 ° f recording head section which makes 

up sn.eld.ng of the MR component 53 serve a double purpose is carried out and the laminating of the insulating layer for record 

CoFeNi and'FeN T h" * ^ P ° to 56 ^ Prefe ^ S0 * ma ^ etic "materials, such as NiF^C^ 

- afuminum 203 l^JT*™^ * *** ^Ivanizing method, a spatter, etc. the insulating layer for record ga^ 57 

[0032713 2 i*Z , r . To"* l SPat J er and a " ingr6dient is formed in about 10-500rim thickness. 
W)32] Then, the .nsulating layer 59 which encloses a coil 58 and this coil 58 is formed on the racord gap 57 A coil 58 is the 
frame plvamzing method etc. and forms conductive ingradients. such as Cu. in the thickness of about 2000^50Mnni An 
wSrL ^^r 5 ^ H ^ °r 8 ° f *° P hoto -sist ingredient and is formed in about 30fl(^ES e « 
[0033] The layer structure pass the above process is shown in drawing s (A). In addition, a coil 58 may be two-layer at the 
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business shown in this drawing, and may be three or more layers, or may be a monolayer. 

[0034] Subsequently, as shown in drawing 5 (B), the up magnetic pole 60 which has the magnetic pole section by the side of ABS 
and the York section on the backside is formed by the frame galvanizing method on the insulating layer 59 formed in this way. 
The up magnetic pole 60 forms preferably soft magnetic materials, such as NiFe, CoFe. CoFeNi, and FeN, in about 3000-5000nm 
thickness. Under the present circumstances, the configuration seen from the ABS side of the magnetic pole section of the up 
magnetic pole 60 is formed so that it may become like drawing 3 or drawing 4 . 

[0035] Hereafter, the frame galvanizing method for forming the up magnetic pole 60 of such a configuration is explained. Drawing 
6 is process drawing which explains the formation process of the up magnetic pole by the frame galvanizing method in this 
operation gestalt in detail. 

[0036] As shown at drawing 6 (B) on the record gap 57 shown in drawing 6 (A), the low resistance film 61 by the same 
component as layers which should be galvanized preferably, such as Cu, NiFe, and Au, is formed by about 1 0-500nm thickness. 
[0037] Subsequently, as shown in drawing 6 (C), a resist 62 is applied on the low resistance film 61. Under the present 
circumstances, it is made for the thickness of a resist 62 to become thicker than the thickness of a plating layer. Subsequently, 
as shown in drawing 6 (D) f a mask pattern is exposed, and negatives are imprinted and developed to this resist 62. The exposure 
conditions of the resist 62 about this mask pattern were suitably controlled by this operation gestalt, and drawing 3 or the^ 
configuration like drawing 4 has been acquired. Drawing 7 is drawing showing that the pattern configuration of a resist 62 is 
controlled by changing the focal location of exposure as the exposure condition. 

[0038] In drawing 7 . the numeric value of an axis of ordinate shows the height [mum] of a resist, and the shadow area shows the 
resist part which remains after development Moreover, when drawing 7 (A) makes a focal location a location with a height of 5.0 
micrometers from a substrate front face. When drawing 7 (B) makes a focal location a location with a height of 4.0.micrometers 
and drawing 7 '(C) makes a focal location a location with a height of 3.0 micrometers. Drawing 7 (D) shows the case where 
drawing 7 (F) makes a focal location a location with a height of 0.0 micrometers, respectively, when a focal location is made into 
a location with a height of 2.0 micrometers, and drawing 7 (E) makes a focal location a location with a height of 1.0 micrometers. 
[0039] It becomes possible by controlling the focal location of exposure of the resist 62 about a mask pattern to acquire a 
desired resist configuration so that clearly also from drawing 7 . In addition, although the above explained the example which, 
controls the focal location of exposure as exposure conditions, even if it controls the numerical aperture of exposure optical 
system, it is possible to acquire the same effectiveness. 

[0040] Subsequently, as shown in drawing 6 (E), soft magnetic materials, such as NiFe, CoFe, CoFeNi, and FeN, are galvanized 
using resist 62' by which patterning was carried out in this way, and the up magnetic pole 60 is obtained. Then, as shown in 
drawing 6 (F), resist 62* is exfoliated using an organic solvent etc. 

[0041] In addition, the up magnetic pole 60 can also be formed instead of the frame galvanizing method by the dry process which 
combined the spatter and the milling method. > 
[0042] Subsequently, as shown in drawing 5 (C). dry etching, such as ion milling and RIE (reactive ion etching), is performed by 
using as a mask the up magnetic pole 60 which carried out in this way and was formed, the part which is not covered with the . 
above-mentioned low resistance film 61 and the mask of the insulating layer for record gap 57 is removed, and the part which is 
not covered with a mask to the middle of the magnetic layer further for lower magnetic pole 56 is removed. 

[0043] Thereby, as shown in drawing 5 (D), lobe 56a which counters the lower limit of the up magnetic pole 60 through the record 
gap 57, and has the same width of face is formed in the lower magnetic pole 56. Subsequently, after forming a pad bump etc., the 
laminating of the protective layer 63 is carried out this protective layer 63 — aluminum 203 and Si02 etc. — it is a spatter etc. 
and 5-500nm of insulating materials is preferably formed in about 5000-50000nm thickness. 

[0044] according to [ as explained in relation to drawing 3 ] this operation gestart — the up magnetic pole 32 (60)— • from that 
lower limit — etc. — width-ofHace partial die-length LS only — width-^of-face WP2A having — **** — the width of face of this 
up magnetic pole 32 (60) — the method of that Gokami — going — gradually — the shape of a curve — large. — becoming — 
that upper limit — this width-oMace WP2A Large width-oMace WP2B h has become. This **** partial die-le ngth LS If it is set 
as LS >=1.0micrometer. the effective width of recording track of a head will not spread. Drawing 8 is this **** partial die-length 
LS of an up magnetic pole. It is the property Fig. showing relation with the effective width of recording track. This is a property at 
the time of setting an up magnetic pole and a lower magnetic pole dimension to WP2A =0.9micrometer, WP2B =1 .5micrometer. 
LG =0.3micrometer. and LT =0.5micrometer. Moreover, drawing 9 is the property Fig. showing the relation between the width of. 
recording track and an over-writing property. 

[0045] clear from drawing 8 — like — etc. — width-ofr-fece partial die-length LS although, the effective width of recording track 
is maintained by 1.0 micrometers when it is 1.0 micrometers or more — **** partial die-length LS If it becomes shorter than 
this, the effective width of recording track will spread rapidly. 

[0046] Since the width of face of the upper limit of an up magnetic pole has spread, the magnetic head of this operation gestart r 
can maintain a good over-writing property, also when the width of recording track becomes small, but if the width of recording .- i - 
track becomes [ the conventional up magnetic pole ] small by the magnetic head of width of face, such as all, an over-writing 
property will get worse sharply, so that drawing 9 may show. 

[0047] therefore — according to this operation gestart — width-of-face WP2B of the upper limit of an up magnetic pole Width- 
of-face WP2A of the lower limit while enlarging — etc. — width-of-face partial die-length LS By being referred to as 1.0 
micrometers or more, both improvement in the formation of the ** width of recording track and an over-writing property can be . 
attained to coincidence. 

[0048] Drawing 10 is process drawing explaining the manufacture approach of the thin film magnetic head in other operation 
gestagen of this invention, and shows the sectional view seen the sectional view by the flat surface passing through the core of .., 
the truck of the magnetic head, and from ABS, respectively. This operation gestart is also the case of the compound-die thin film 
magnetic head by which laminating formation of the inductive recording head section and the MR reproducing-head section is 
carried out in one. 

[0049] Although the lower magnetic pole has convex lobe 30a with the lower limit of an up magnetic pole with the operation 
gestart of drawing 3 into the part to counter, the upper limit of a lower magnetic pole serves as a flat configuration with this 
operation gestalt 

[0050] this operation gestart — setting — the insulating layer 50 on a substrate, the lower shielding 51, the insulating layer 52 for 
shielding gaps, the MR component 53, and a lead — the production process until it forms the insulating layer 59 which encloses a 
conductor 54, the insulating layer 55 for shielding gaps, the magnetic layer for lower magnetic pole 100, the insulating layer for 
record gap 57. a coil 58, and this coil 58 is completely the same as that of what was stated to drawing 5 . The layer structure of 
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this condition is shown in drawing 10 (A). 

[0051] Subsequently, as shown in drawing 10 (B), the up magnetic pole 60 whicygs. the magnetic pole section by the side of 
ABS and the York section on the backside is formed by the frame galvanizing rnefiioo^pn the insulating layer 59 formed in this 
way. Besides, it is completely the same as that of what also stated formation of the section magnetic pole 60 to drawing 5 
[0052] With this operation gestalt without performing milling to the lower magnetic pole 100 after that as shown in drawin g 10 
(C), a pad bump etc. is formed and the laminating of the protective layer 63 is carried out Therefore/with this operation gestalt, 
the upper limit of the lower magnetic pole 100 performs the almost same process as the case of the operation gestalt of drawing 
3 except for becoming a flat configuration. 

[0053] The other configurations in this operation gestalt, the operation effectiveness, a modification mode, etc. are the same as 
that of the case of the operation gestalt of drawing 3 almost 

[0054] Drawing 11 is process drawing explaining the manufacture approach of the thin film magnetic head in the operation gestalt 
of further others of this invention, and shows the sectional view seen the sectional view by the flat surface passing through the 
core of the truck of the magnetic head, and from ABS, respectively. This operation gestalt is also the case of the compound^die 
thin film magnetic head by which laminating formation of the inductive recording head section and the MR reproducing-head 
section is carried out in one. 

[0055] Although the magnetic pole section and the York section of an up magnetic pole are formed in coincidence at the same - 
frame plating process in the operation gestalt of drawing 3 , the magnetic pole section and the York section are formed at a 
separate process in this operation gestalt . 
[0056] this operation gestalt — setting — the insulating layer 50 on a substrate, the lower shielding 51, the insulating layer 52 for 
shielding gaps, the MR component 53. and a lead — the production process until it forms a conductor 54, the insulating layer 55 
for shielding gaps, the magnetic layer for lower magnetic pole 56, and the insulating layer for record gap 57 is completely the 
same as that of what was stated to drawing 5 . The layer structure of this condition is shown in drawing 1 1 (A) ^ 
[0057] Subsequently, as shown in drawing 11 (B). the insulating layer 1 1 0 for deciding throat height is formed on the insulating 
layer for record gap 57. However, it is not necessary to necessarily form this insulating layer 110. 

[0058] Subsequently, as shown in drawingjt (C), magnetic pole section 111a of an up magnetic pole and York back end section 
1 1 lb are formed by the frame galvanizing method. It is completely the same as that of what also stated this process to drawin g 5 
except for the point which forms only magnetic pole section 1 1 1 a of an up magnetic pole, and York back end section 111b 
[0059] Then, as shown in drawing 11 (D), dry etching, such as ion milling and RIE (reactive ion etching), is performed by using as 
a mask magnetic pole section 1 1 la of the up magnetic pole which carried out in this way and was formed, the part which is not 
covered with the low resistance film used at the frame plating process and the mask of the insulating layer for record gap 57 is 
removed, and the part which is not covered with a mask to the middle of the magnetic layer further for lower magnetic pole 56 is 
removed. 

[0060] Thereby, as shown in drawing 11 (E). lobe 56a which counters the lower limit of magnetic pole section 1 1 la of an up 
magnetic pole through the record gap 57, and has the same width of face is formed in the tower magnetic pole 56 subsequently 
aluminum 203 etc. — with an ingredient the nonmagnetic insulating layer 1 12 for flattening is formed, and flattening is ground 
and earned out until magnetic pole section 1 1 1 a of an up magnetic pole and York back end section 111b become predetermined 
height 

[0061] Subsequently, as shown in drawing 11 (F), the insulating layer 114 which encloses a coil 113 and this coil 113 is formed 
like the case of drawing 5 on an insulating layer 1 1 2, and the York section 1 1 5 of an up magnetic pole is further formed on it It 
unrtes with magnetic pole section 1 1 1a of an up magnetic pole and York back end section 111b which were formed previously 
and, finally this York section 115 serves as an up magnetic pole. 

[0062] The front end (ABS side edge) of the York section 1 1 5 is formed so that it may be shown and may connect [ drawing 11 / 
(F) J as auxiliary magnetic pole section 1 1 5a on magnetic pole section 111a, and the width of face is formed more than the width 
of face of the upper limit of magnetic pole section 1 1 1a. It is more desirable for auxiliary magnetic pole section 1 15a not to form 
the front end (ABS side) to an ABS side edge. When forming to an ABS side edge, it is also desirable to form the configuration 
seen from the ABS side of auxiliary magnetic pole section 1 1 5a so that the width of face may spread continuously from the width 
of face of the upper limit of magnetic pole section 1 1 1 a. 

[0063] Subsequently/as shown in drawing 11 (G), a pad bump etc. is formed and the laminating of the protective layer 1 16 is * ■ 
carried out 

[0064] | The other configurations in this operation gestalt the operation effectiveness, a modification mode. etc. are the same as 
that of the case of the operation gestalt of drawing 3 almost 

[0065] Drawing 12 is process drawing explaining the manufacture approach of the thin film magnetic head in this invention and ' - 
also other operation gestagen, and shows the sectionaf view seen the sectional view by the flat surface passing through the core 
of the truck of the magnetic head, and from ABS, respectively. This operation gestalt is also the case of the compound-die thin - 
film magnetic head by which laminating formation of the inductive recording head section and the MR reproducing-head section is^ 
carried out in one. ^ : 

[0066] Although the lower magnetic pole has convex lobe 56a with the lower limit of an up magnetic pole with the operation - " ' 
gestalt of drawing 11 into the part to counter, the upper limit of a lower magnetic pole serves as a flat configuration with this ^ : *- 
operation ge start 

[0067] this operation gestalt — setting — the insulating layer 50 on a substrate, the lower shielding 51, the insulating layer 52 for- 
shielding gaps, the MR component 53, and a lead — the production process until it forms magnetic pole section 1 11a and York* ^ 
back end section 111b of a conductor 54. the insulating layer 55 for shielding gaps, the magnetic layer for lower magnetic pole 
120, the insulating layer for record gap 57, and an up magnetic pole is completely the same as that of what was stated to drawing 
H . The layer structure of this condition is shown in drawing 12 (C). ~ t 

[0068] With this operation gestalt without performing milling to the lower magnetic pole 1 20 after that flattening is ground and * 
carried out until it forms the nonmagnetic insulating layer 11 2 for flattening and magnetic pole section 1 1 1 a of an up magnetic 
pole and York back end section 111b become predetermined height as shown in drawing 12 (D). 

[0069] Henceforth, according to Q^wingJl (F) and the same process as (G), the insulating layer 1 1 4 which encloses a coil 113 
and this coil 113 is formed, further, the York section 115 of an up magnetic pole is formed on it a pad bump etc. is formed after 
that and the laminating of the protective layer 1 1 6 is carried out This process is shown in drawing 12 (E) and (F) That is with 
this operation gestalt the upper limit of the lower magnetic pole 120 performs the almost same process as the case of the 
operation gestalt of drawing 1 1 except for becoming a flat configuration. 



http://vmw4.ipdljpo.gojp/cgi-bin/tran.web_cgi_eije 



2004/09/02 



5/5 *} 



[0070] The other configurations in this operation gestalt, the operation effectiveness, a modification mode, etc. are the same as 
that of the case of the operation gestalt of drawing 3 almost 

[0071] This Invention cannot be shown in instantiation, and not all the operation gestatten described above can show it 
restrictively, and can carry out this invention in other various deformation modes and modification modes. Therefore, the range of 
this invention is specified by only a claim and its equal range. 
[0072] 

[Effect of the Invention] Since the 2nd edge of the opposite side of a record gap serves as a configuration which has width of 
face larger than the width of face of the 1st edge by the side of a record gap as a configuration which the up magnetic pole 
looked at from ABS according to this invention as explained to the detail above, the; width of face of the entrance side of 
magnetic flux will become large, and the width of face of an outlet side will become narrow, and an over-writing property 
improves sharply. And since it has width of face equal to predetermined distance detached building ****** a t least from the 1 st 
edge by the side of a record gap. un-arranging [ for which the effective width of recording track of the magnetic head spreads ] 
is lost. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

.•- 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing roughly the configuration seen from the ABS side about the conventional general inductive 
recording head section. 

[Drawing 2] It is drawing showing roughly the configuration seen from the ABS side about other conventional inductive recording 
head sections. 

[Drawing 3] It is drawing showing roughly the configuration seen from the ABS side about the inductive recording head section in 
1 operation gestalt of this invention. 

[Drawing 4] It is drawing showing roughly the configuration seen from the ABS side about the inductive recording head section in 
the modification mode of the operation gestalt of drawing 3 . 

[Drawing 5] It is process drawing explaining the manufacture approach of the thin film magnetic head in the operation gestalt of 
drawing 3 . 

[Drawing 6] It is process drawing which explains the formation process of the up magnetic pole by the frame galvanizing method 
in the operation gestalt of drawing 3 in detail. 

[Drawing 7] By changing the focal location of exposure, it is drawing showing that the pattern configuration of a resist is 
controlled. 

[Drawing 8] Width-of-face partial die-length LS, such as an up magnetic pole It is the property Fig. showing relation with the 
effective width of recording track. 

[Drawing 9] It is the property Fig. showing the relation of the width of recording track and the over-writing property in the 
operation gestalt of drawing 3 . 

[Drawing 10] It is process drawing explaining the manufacture approach of the thin film magnetic head in other operation 
gestagen of this invention. 

[Drawing 1 1 ] It is process drawing explaining the manufacture approach of the thin film magnetic head in the operation gestalt of 
further others of this invention. 

[Drawing 12] It is process drawing explaining the manufacture approach of the thin film magnetic head in this invention and also 
other operation gestagen. 
[Description of Notations] 

30, 40, 56,100,120 Lower magnetic pole 
30a, 40a, 56a Lobe 

31 , 41 , 57 Record gap 

32, 42, 60 Up magnetic pole 

50 59.1 1 0,1 1 2,1 1 4 Insulating layer 

51 Lower Shielding 

52 55 Insulating layer for shielding gaps 

53 MR Component 

54 Lead — Conductor 
58,113 Coil 

61 Low Resistance Film 

62 Resist 

63,116 Protective layer 
111a Magnetic pole section 
111b York back end section 
115 York Section 

1 1 5a Auxiliary magnetic pole section 
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[Drawing 8] 
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[Drawing 121 
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